Coral community shifts towards reefs dominated by stress-resistant corals have 1 contributed to rapid declines in the architectural complexity of reefs throughout the 2 Caribbean. Complex reef architecture provides important niches and refuges for many reef 3 fishes and thus widespread declines in reef complexity could have important consequences 4 for the structure and function of fish assemblages. We explore the influence of reef 5 architecture on fish assemblages by comparing the size and trophic structure of reef fishes 6 along a 20 km-long 15-reef gradient of coral cover, coral species dominance and architectural 7 complexity in Cozumel, Mexico. Our results show that reefs with high architectural 8 complexity, in particular those dominated by robust Montastraea corals, supported fish 9 assemblages with larger numbers of individuals in the smallest size classes (< 20 cm) and 10 longer food chains (higher mean trophic levels). The association between coral complexity 11 and fish communities is highly size-structured and is greatest for smallest size classes. The 12 greater abundance of both small fish and the key early life stages of larger fishes on more 13 complex reefs suggests that architectural complexity may influence entire reef fish 14 assemblages, even though larger fish are less dependent on reef complexity. Key reef-15 building corals such as Montastraea are thus likely to be disproportionately important for 16 maintaining reef fish communities, and shifts in Caribbean coral communities may 17 compromise fish recruitment and truncate food chains, reducing resilience and inhibiting reef 18 recovery from degradation.
INTRODUCTION
effect, the total amount of energy in the ecosystem with the intercept reflecting the overall 23 productivity or energy entering the community (Jennings 2005 , Jennings et al. 2008 classes (Boudreau and Dickie 1992 , Kerr and Dickie 2001 , Jennings 2005 . The size 1 spectrum of the fish community on each reef was calculated by summing the total number of 2 individuals in each of the five 10 cm length categories, up to 50 cm. Individuals larger than 3 50 cm were very rare (n = 3) and therefore were excluded from the analyses. The fish size 4 spectrum was then described by the slope and intercept of a linear regression of this size 5 frequency distribution (Dulvy et al. 2004) . Body length data were log 10 (x + 1) transformed 6 before analysis, and the midpoint of size classes was rescaled to zero to remove the 7 correlation between slope and intercept (Daan et al. 2005) . Steeper slopes indicate an increase 8 in the relative abundance of small fish (a combination of recent recruits of larger bodied 9 species and larger size classes of small species), a decrease in large fish abundance, or both, 10 and this in turn can be disentangled by examining the relative contribution of each size class 11 along the environmental or impact gradient (Dulvy et al. 2004) . Benthic data were averaged within transects and then within individual reefs, and the 17 average percentages of cover of the benthic components were arcsine square root 18 transformed. Exploratory analyses revealed strong positive covariation between the 19 percentage cover of coral and both measures of architectural complexity (chain and visual 20 estimation methods; table 1) across the 15 reefs. Hence, we calculated a combined index of complexity (coefficient = 0.97), such that positive PCA1 scores reflect high coral cover and 1 high architectural complexity and the converse for negative scores.
2
The influence of different components of reef structure and benthic community on all 3 fish assemblage metrics were first explored with hierarchical partitioning analysis (Mac Nally 4 2000 , 2002 . The metrics that were identified from these analyses as responding to variation 5 in reef structure were then included in analyses (also using hierarchical partitioning) of the 6 influence of different dominant coral types on the structure of fish assemblages. We restricted 7 this second analysis to four categories: the three most dominant coral genera in Cozumel, 8 Montastraea, Agaricia and Porites, and one category including all the other remaining coral 9 genera. Previously, it has been shown that these coral genera differ in colony and size 10 structure, and hence differ in their contribution to reef complexity, with the large and massive tested with 1000 permutations of the data matrix and significance was evaluated at the 5% 4 level (Mac Nally 2002). We used hierarchical partitioning rather than traditional multiple 5 regressions or other multivariate analysis, because this method deals well with 6 multicollinearity of predictor variables (Mac Nally 2000 , 2002 . We conducted hierarchical 7 partitioning within R using the hier.part package (R Development Core Team. 2011; Walsh 8 and Mac Nally 2008). Hierarchical partitioning does not calculate the direction of the effects 9 of the explanatory variables, so these were derived from Pearson correlations. Fish and habitat description 14 In Cozumel there was a gradient of increasing coral cover from the north to the south of the 15 island (Fig. 2) , and the reefs are largely dominated by Agaricia, Montastraea and Porites, 16 although the surface cover of these genera varied considerably between reef sites with the 17 northernmost and southernmost reefs having a particularly high relative cover of Montastraea 18 species (Fig. 2) . The major reef-building corals of the genus Acropora accounted only for 19 1.1% of the total cover of scleractinian corals in Cozumel.
20
A total of 10,965 individuals from 93 species of fish were recorded across the 15 reefs 21 (appendix 1). The most common fishes were those that mainly feed on plankton and algae 
Influence of benthic components on fish assemblages 2
Fish species richness and total fish abundance were both positively (but not 3 significantly) associated with cover-complexity and negatively associated with the percentage 4 cover of bare rock and sand (Fig. 3) , and total fish biomass was unrelated to any of the 5 benthic community components or structure (Fig. 3 ). However, much stronger links were 6 apparent between reef structure and the trophic and size structure of fish assemblages. The 7 food chain length (as indexed by mean trophic level) and the size spectra slope and intercept 8 of fish communities were significantly related to increasing cover complexity but not to any 9 of the other benthic components (Fig. 3) . The intercept of the fish size spectra increased and 10 the slope of the size spectra decreased with increasing cover-complexity ( Fig. 3 ). While mean 11 trophic level and size spectra slope were related only to cover-complexity, the size spectra 12 intercept was also influenced by a joint contribution from different benthic components ( Fig.   13 3), suggesting that, while the overall productivity of fish communities is influenced by 14 several different benthic components, the food chain length is mainly driven by 'coral cover-15 complexity'.
17
Influence of coral identity on size and trophic structure of fish assemblages 18 The abundance of the two smallest fish size classes (< 20 cm) was significantly 19 greater on reefs with greater cover of Montastraea, whereas other coral genera had no 20 significant effect on the abundance of fishes from any size categories (Fig. 4) . The positive 21 relationship between the abundance of small fishes and scleractinian corals suggests that the 22 pattern indicated by the size spectra analyses (i.e. higher intercept and steeper slope on reefs 23 with greater coral cover-complexity; Fig. 3 ) is likely to result from greater densities of the 1 showing that, at small spatial scales (< 1 km), the recruitment of fish larvae depends in part 2 on the availability of suitable refuges, and the post-settlement movements of fish recruits are 3 largely related to the availability of microhabitat structures (Jones 1991 , Tolimieri 1995 Caselle and Warner 1996 , Schmitt and Holbrook 1999 , Johnson 2007 . The steepness of the 5 size spectra on more complex reefs has been attributed to the depleted abundances of apex 
